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DIMETHYLAMINO DERIVATIVES AND THEIR
USE -

This is a dmsmn of appllcatxon Ser No 135 800 ﬁled

on Mar. 31, 1980 nowUS Pat. No. 4324 739 Apr. 13
1982. -
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The present invention relates to (dlmethylamlnoal- |

kyl) carboxylic and -carbamic acid esters and (dlme-

thylamlnoalkyl) ethers and ureas, and their use as amine
curing agents in polyepoxide compounds containing on

average more than one epoxy group in the molecule. -
Epoxy resins are widely used in different technical

fields, for example for surface protection, in the electri-

cal and construction industries and as adhesives, lami-

‘nating materials and moulding resins. In addition to
contalmng various conventional additives, the epoxy

resins contain curing agents, the composmon of which

must be matched e.g. to the processing conditions, the

field of application and the product characteristics.
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It is known to use N,N-dialkyl-1 3-pr0pylenedlam1nes'l |

as curing agents, either on their own (German Pat. No.
961,029) or together with “polyamide resins” (Swiss
Pat. No. 362,526). Although these 13-propernedla-
mines have proved to be good curing agents, their use is
not without disadvantages. On the one hand, they are
relatwely low-boiling substances which partially
vapourise during processmg for the production of
epoxy resins and give rise to not entirely harmless
odours. These odours can be eliminated only partially
by the use of suction devices. On the other hand, a

25

30

deposit of carbonate on processing machines resulting -

from the moisture and carbon dioxide content of the air
is frequently observed. | |

tively reactive, so that the viscosity range in which the
mixture can no longer be processed is reached within a
short time of mixing the components. This viscosity is
generally indicated by the gel time, which in this case is
thus still regarded as being too short—a factor whleh
results in technical disadvantages. |

It has also already been proposed to use N N-dlmeth

yl-1,3-propylenediamine as curing agent in those polye-
poxide compositions which are used as adhesives. Al-

| 35
N,N-Dialkyl-1,3-propylenediamines are still rela- {

40
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though very good adhesion is achieved by these means,

~ there is a need to improve the adhesive actlon in order |

“to be able to extend the field of use.

The object of the present invention is to prowde 0

curable mixtures of polyepoxlde compounds which
contain an amine curing agent, said mixtures having

longer curing times and also an identical or improved

‘adhesive action when used as adhesives. Preferably, the

amine curing -agents should be less volatlle than e.g. . '

- N,N-dialkyl-1,3-propylenediamine.

Accordingly, the present invention prowdes dlmeth-"

ylamlno derivatives of the formula I

H3C
N—X—R |
V4 -
 H3;C
wherein | -
X is 1,3-propylene or ethylene or alky]-substltuted

ethylene, and
R is the radical of the formu]ae

®

55

| II -
(CH3);N-X-OCO (n) R'co (m),

- Y T
(CH3)2N--X—-OCYCO (w). R2R3nco (V)

-or OR “0XN(CH3)2 (XI), whereln R1 is elkyl oyclo-;--? L
- alkyl, or aryl or aralkyl which is unsubstituted or- .
. substituted by halogen or C;-Csalkyl, Y is a dlreet;.-_- s
‘bond, alkylene alkenylene oycloalkylene or aryl- T

- ene, R2is a hydrogen atom or has the meaning of -

" R3, and R3is alkyl, cycloalkyl, or aryl or aralkyl =
- which is unsubstituted or substituted by C;-Caal- E
~ kyl or halogen, R# is: alkyl, alkenyl, cycloalkyl,

" '_cycloalkylalkylene, aryl or aralkyl which is unsub-
stltuted or substltuted by C;-—C4alkyl or halogen or__' |

' .CHy~CH~Z or CH—CHy—Z,
B P
R3 RS

whereln RS is a hydrogen atom or methyI and Z is-

CN, CH;NH; or CH;N(CH3);, and Rl js alkylene, - -

cycloalkylene or: arylene and X is addlttonally
neopentylene if R is the radical OR4, or

- X is ethylene, 1,3- propylene or 1,3-propylene whleh. "

is substituted in the 1- or 2-position by methy], and B

R is the radleal of the formulee

S
NR6c0R7 (VIID), RERONCNR 10 (IX) or

R
(CH.‘OZN“X—NHCNH—(Y--NHCNH)H X)

wherein each of X and Y mdependently is as deﬁned- .
‘above, nis 0 or 1, RS is a hydrogen atom, alkyl,
~ cycloalkyl, B-cyanoethyl or B-cyanoethyl which is

- substituted in the 1- or 2-position by methyl, R7is

alkyl, alkenyl, cycloalkyl, aryl, aralkyl, alkaryl or o

alkaralkyl, each of R8 and R10js a hydrogen atom -
-and RY is alkyl, cycloalkyl, aryl, aralkyl, alkaryl,
~alkaralkyl, 3- (dlmethylammo)propyl or each of R8

and R? independently is C1--'C4alkyl or phenyl and . |

- R19is a hydrogen atom or R8s a hydrogen atom,
~R7 is alkyl, cycloalkyl, aryl, aralkyl, alkaryl or .

: aralkaryl and R10js 3- oyanoethyl or B-cyanoethyl

“which is- substltuted in the 1- or 2—posmon by
- methyl. | o | o | .
Preferred derivatives are those wherem Xin formula o

- I'is ethylene which is optionally substituted by Ci-C;.

2alkyl, preferably by C1-—C4a1kyl and R is a radlcal of

- the formulae II to VII.

o C]-Cﬁa]kyl

Further preferred derivatives are those wherem X in

: formula I is ethylene or 1,3- p;opylene end R s a radlcal --

of the formulae VIII to X.

- Rlin formula III is preferably C1--C12alkyl espeemlly
Cs—Crcycloalkyl, or phenyl or benzyl
which 1s unsubstituted or substttuted by C;-—C4alkyl or
halogen, preferably chlorme | S

, (CH3)2N—X-OCNH—Y--HNCO m) 0R4 (vn) L
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R? is formula V is preferably a hydrogen atom and
R3is C1-Ciaalkyl, especially C-Caalkyl, Cs-Cicycloal-
kyl, phenyl or benzyl which is.unsubstituted or substi-
tuted by C1—Cgaalkyl or halogen, preferably chlorine, or
each of R2 and RJ independently is C1-Caalkyl, Cs-C1.
cycloalkyl or phenyl |

R#is formula VII is preferably alkyl or alkenyl of 1 to
18, preferably 1 to 12, carbon atoms, Cs-Cscycloalkyl,
Cs-Ciearyl, C7-Cjearalkyl, S-cyanoethyl, y-aminopro-
pyl or 'y-dlmethylammopropyl

Y in formula IV is preferably a direct bond and in
formulae IV and X is preferably alkylene or alkenylene
of 1 to 12, preferably 1 to 6 carbon. atoms, _Cs—C7cy-
cloalkylene or C¢-Cioarylene..

R as alkyl in formula VIII contains preferably 1to4
carbon atoms, and as cycloalkyl preferably contains 6
carbon atoms.
~ R7in formula VIII is preferably alkyl or alkenyl of 1
to 18, preferably 1 to 12, carbon atoms, Cs—Crcycloal-
kyl Cf.—Cuaryl C7—C1ﬁaralk_yl or alkaryl or Cg-Cjealk-
aralkyl. |

A preferred group of formula IX is one in which each
of R8and R10is a hydrogen atom and R?%is C1-Cjjalkyl,
especially C1-Cealkyl, Cs-Csicycloalkyl, Cg-Ciaaryl,
C7-Cjearalkyl or alkaryl or Cg—Cjearalkaryl.

Another preferred group of the formula XI is that
wherein each of R8 and R? independently is C1-Cjalkyl
or phenyl, and R10is a hydrogen atom.

A further preferred group of the formula IX is that
wherein R3is a hydrogen atom, R%is C;-Cyalkyl, espe-
cially C;-Cgalkyl, Cs-Cicycloalkyl, Ce¢-Cizaryl,
C7-Ciealkaryl or aralky! or Cg-C]ﬁalkaralkyl and R10is
B-cyanoethyl or B8-cyanoethyl which is substituted in
the 1- or 2-position by methyl |

RIl in formula XI is preferably C;-Cjsalkylene,
Cs-Cicycloalkylene or C¢—Ciaarylene.

Examples of alkyl and alkenyl, which can be linear or
branched, are: methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, tetradecyl, octadecyl, ethenyl,
propenyl, isopropenyl, 1-butenyl, 2-butenyl, pentenyl,
hexenyl, octenyl, dodecenyl, octadecenyl.

Examples of alkylene and alkenylene, which can be
linear or branched, are: methylene, ethylene, 1,2- or
1,3-propylene, 1,2-, 1,3- or 1,4-butylene, pentylene, hex-
ylene, 2-ethylbutylene, octylene, dodecylene, oc-
tylethylene, dodecylethylene, ethenylene, methylethe-
nylene, dimethylethenylene, propenylene, butenylene,
hexenylene, ethylethenylene, octylethenylene. Cycloal-
kylene can preferably be cyclopentylene, cyclohepty-
lene, cyclooctylene and especially cyclohexylene. Aryl-
ene is preferably o-, m- and p-phenylene and naphthy-
lene which can be substituted by C;-Caalkyl.
 Cycloalkyl which can be substituted by C1—Caalkyl is
‘e.g. cyclopentyl, cycloheptyl cyclooctyl and espemally
cyclohexyl. |
| Aryl by itself or as moiety of aryl-eentalnmg groups
~ is preferably naphthy! and especially phenyl. Examples
 of aralkyl, alkaryl or alkaralkyl are: benzyl, methyl-
phenyl, methylnaphthyl, dimethylphenyl, diethylphe-
nyl, ethylphenyl, butylphenyl, dibutylphenyl, octylphe-
nyl, nonylphenyl, ethylmethylphenyl, benzyl, G-
phenylethyl, y-phenylpropyl, methylbenzyl, dimethyl-
benzyl, ethylbenzyl butylbenzyl, dlbutylbenzyl Or no-
nylbenzyl.

The dimethylamino denvatwes of the formula I are
‘obtained by known methods n apparatus ordinarily
used for the purpose. ST | -
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The ethers of the present invention are obtained e.g.

by etherifying alcohols of the formula (CH3);N—X-
—OQOH with alcohols of the formula R—OH in the pres-
ence of a dehydrating agent, or reacting them with

halides of the formula R—A, wherein A is halogen,
preferably chlorine or bromine, optionally in the pres-
ence of a catalyst, or by addition of an alcohol of the
formula (CH3))N—X—OH to corresponding com-
pounds having olefinic unsaturation.

The esters of the present invention are obtained by
esterification or reaction of an alcohol of the formula
(CH3);N—X—OH with mono- or dicarboxylic acids or
ester-forming derivatives thereof, e.g. anhydndes, es-
ters or acid halides, optionally in the presence of a cata-
lyst. |

The carbamic acid esters of the present invention are
obtained by the addition of alcohols of the formula
(CH3)2N—X—OH to mono- or diisocyanates or by the
reaction of about 1 mole of dicarboxylic acid ester with
about 1 mole of amine of the formula

(CH3)2N—X-I;IH.
Ré

N-Substituents R2, R3 or R® can also be introduced by
these reactions by reaction with corresponding halides
or compounds having olefinic unsaturation.

The ureas of the present invention can be obtained by
reaction of mono- or diisocyanates with amines of the
formula

(CH3))N—X—NH,
RIO

or by reaction of these amines with ureas which are
unsubstituted or substituted by R& or R? substituents.
The groups R8, R% and R19 can also be introduced by
reaction with corresponding halides or eempounds
having olefinic unsaturation. S

The starting alcohols and amines are commercrally
available or they can be readily obtained by addition of
epoxides or acrylonitrile, methacrylonitrile or crotoni-
trile to dimethylamine, the resulting nitriles being subse-
quently hydrogenated to amines.

The dimethylamino derivatives of the fermu]a I are
most suitable for use as curing agents for epoxy resins.
Accordingly, it is a further object of the invention to
provide curable mixtures containing (a) a polyepoxide
compound which contains on average more than one
epoxy group. in the molecule and (b) a curing agent
which is a dimethylamino derivative of the formula L.

The dimethylamino derivatives of the formula I are
usually added to the curable mixtures in amounts of 0.1
to 30 parts by weight, preferably 0.5 to 20 and in partic-
ular 1 to 15 parts by weight, based on the polyepoxide
compound. They can be used on their own or together
with other curing agents, in which case they frequently
act as curing accelerators. Examples of known curing
agents are acids such as di- and polycarboxylic acids,
carboxylic acid anhydrides, polyhydric alcohols and
phenols, polyamides, melamine/formaldehyde and
urea/formaldehyde condensates, polyamines, polyiso-
cyanates and phenoplast and aminoplast preconden-
sates. Example of other suitable curing agents are
polyaminoamides which are obtained from dimerised or
trimerised fatty acids and aliphatic polyamines (cf.
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Swiss Pat. No. 362,526). When used as curing accelera-

tors or together with other curing agents, an amount of
0.1 to 5 parts by weight, based on the polyepoxide com-
pounds, 1s usually sufficient.

The dimethylamines can also be used in the form of
adducts, for example with liquid butadiene/nitrile co-
polymer which contains terminal carboxyl groups. If
the curing agents contain active hydrogen atoms
bonded to N atoms, the curable mixture preferably
~ contains 1 equivalent of epoxide groups per 0.5 to 1.5
equlvalents especmlly about 1 equivalent, of these H
- atoms. '
- Polyepoxide compounds which can be used in the

curable mixtures of the invention are, in particular,
those which contain, on average, more than one glyci-
dyl group, B-methylglycidyl group or 2,3-epoxycyclo-
pentyl group bonded to a hetero-atom (for example
sulfur and preferably oxygen or nitrogen); particularly
preferred compounds are bis-(2,3-epoxycyclopentyl)
ether; di- or polyglycidyl ethers of polyhydric aliphatic
alcohols, such as 1,4-butanediol, or polyalkylene gly-
cols, such as polypropylene glycols; di- or polyglycidyl
ethers of cycloaliphatic - polyols, such as 2,2-bis-(4-
hydroxycyclohexyl)-propane; - di- or polyglycidyl
ethers of polyhydric phenols, such as resorcinol, bis-(p-
hydroxyphenyl)-methane,  2,2-bis(p-hydroxyphenyl)-
propane (=diomethane),  2,2-bis(4'-hydroxy-3',5'-
and 151,2,2-tetrakis-(p-
hydroxyphenyl)-ethane, or of condensation products of

phenols and formaldehyde which are obtained under 30

acld conditions, such as phenol novolaks and cresol
novolaks; di- or poly-(8-methylglycidyl) ethers of the
above mentioned polyhydric alcohols or polyhydric
phenols; polyglymdyl esters of polybasic carboxylic
acids, such as phthalic acid, terephthalic acid, A%-tet-
rahydrophthalic acid and hexahydrophthalic acid; N-
glycidyl derivatives of amines, amides and heterecychc
-nitrogen bases, such as N,N-diglycidylaniline, N,N-di-
glycidyltoluidine and N,N,N’ N’-tetraglyeldyl-bls-(p
aminophenyl)-methane: triglycidyl isocyanurate; N,N'-
dlglyeldylethyleneurea N,N'-diglycidyl-5,5-dimethyl-
hydantoin and N,N’-diglycidyl-5-isopropyl-hydantoin;
and N,N’-diglycidyl-5,5- dlmethyl 6-150propy1 3, 6 dihy-
dro-uracil.

3
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tropic agents, flame retardants, mould release agents,

can be added to the curable mixtures consisting of poly-
epoxide compounds and a dimethylamino derivative of
the formula I, at any stage before final curing.
Examples of extenders, reinforcing agents, fillers and
pigments which can be used in the curable mixtures of
the invention are: coal tar, bitumen, liquid coumarone-
/indene resins, textile fibres, glass fibres, asbestos fibres,
boron fibres, carbon fibres, cellulose, polyethylene
powders and polypmpylene powders; quartz powder;
mineral silicates, such as mica, asbestos powder or slate
powder kaolin, aluminium oxide trihydrate, chalk pow-
der, gypsum, antimony trioxide, bentones, silica aerogel
(“AEROSIL”), lithopones, barytes, titanium dlexlde,
carbon black, graphite, oxide colours, such as iron ox-
ide, or metal powders, such as aluminium powder or

~ iron powder.

20
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If desired, aetwe diluents can be added to the polye- 45

poxides in order to lower the viscosity. Examples of
such diluents are styrene oxide, butyl glycidyl ether,
isooctyl glycidyl ether, phenyl glycidyl ether, cresyl
glycidyl ether or glycidyl esters of synthetic, highly
branched and mainly tertiary aliphatic monocarbexyhc
acids (“CARDURA E™). -

Curing of the curable mixtures of the Inventlon to
produce mouldlngs and the like is advantageously car-
ried out in the temperature range from 20° to 160° C.
Curing can also be carried out-in known manner as a
- two-stage or multistage process, in which case the first

curing stage is carried out at a relatively low tempera--

ture and the after—curing is carried out at a higher tem-
perature | |

In many cases it may be desired to shorten the gel and

curmg times of the mixtures.. For this purpose, it is
possible to add known accelerators for amine curing,
for example mono- or polyphenols, such as phenol or
diomethane, salicyclic amd or salts of thiocyanic acid,
such as NH4SCN.

Furthermore, customary modifiers, such as exten-
ders, fillers and reinforcing agents, pigments, dyes, or-
ganic selvents plasticisers, flow control’ agents thlxe-

50

35
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“Examples of organic solvents suitable for modifying
the curable mixtures are toluene, xylene, n-propanol,
butyl acetate, acetone, methyl ethyl ketone, diacetone
alcohol, ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether and ethylene glycol monobutyl
cther.

Examples of plasticisers which can be used to modify

the curable mixtures are dibutyl phthalate, dioctyl
phthalate and dinonyl phthalate, tricresyl phosphate,
trixylenyl phosphate, diphenoxyethylformal andpoly-
propylene glycols.
- Examples of flow contiol agents which can be added
when the curable mixtures are used in partlcular in
surface protection are silicones, liquid acrylic resins,
cellulose acetobutyrate, polyvinylbutyral, waxes, stea-
rates and the like (some of which are also used as mould
release agents). |

Particularly for use in the lacquer sector, the polye-
poxide compounds can furthermore be partially esteri-
fied in known manner with carboxylic acids, such as, in
particlar, higher unsaturated fatty acids. It is also possi-
ble to add other curable synthetic resins, for example
phenoplasts or aminoplasts, to such surface-coating
resin formulations.

The curable mixtures of the invention can be pre-
pared in a conventional manner with the aid of known
mixing equipment (stirrers, kneaders or rolls)

- The curable epoxy resin mixtures are used, in partlcu-
lar, in the fields of surface protection, electrical engi-
neering, laminating processes and adhesives technology
and in the building trade. They can be used in a formula-
tion suited in each case to the particular application, in
the unfilled or filled state, if desired in the form of solu-
tions or emulsions, . as -paints, lacquers, compression
moulding compositions, injection moulding formula-
tions, dipping resins, casting resins, impregnating resins
and binders and as tooling resins, laminating resins,
sealing and filling compositions, flooring compositions
and binders for mineral aggregates. "

- The mixtures of the invention are preferably used as
laminating resins and especially as adhesive resins.

The dimethylamino derivatives employed in the
practice of this invention are liquid to viscous or crys- -
talline substances which are of low volatility and which

vapourise to only a slight extent even during processing

of the mixtures of the invention, so that unpleasant
odours scarcely arise during this processing. The cur-
able mixtures the invention have surprisingly longer gel
times (and thus improved processing possibilities) than
those mixtures which contain N,N-dimethyl-1,3-
propylenediamine, and give at least as good and in some
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cases better adhesive strength when used as adheswe
resins. |

The following Examples illustrate the invention in
- more detail.

PREPARATORY EXAMPLES
Example 1: 8-Dimethylaminoethyl-8-cyanoethyl ether
((:I{3)2PJ(:}{2(:I{2()(:flz(:}lz(jbq.

244 g of acrylonitrile are added dropwise to 356.5 g of 10

2-dimethylaminoethanol and 5 ml of Triton B in the
course of 15 minutes. In the course of the ensuing exo-

thermic reaction the mixture warms from room temper-

ature to 75° C. While adding a further 5 ml of Triton B,
the mixture is heated for 8 hours to 95° C. and then
distilled. Yield: 451.4 g (79.4%) of analytically pure

product (analysis by gas chromatography); b.p. 102°
- C./8 torr. |

Example 2: y-Dimethyiaminopropyl-3-cyanoethyl
ether

(CH3)2N(CH3);0CH2CHCN

|
CH;

A mixture of 206.2 g of 3-dimethylamino-1-propanol
and 161 g of methacrylonitrile is heated in the presence
of 10 ml of Triton B for 10 to 68° C. in the manner
~described 1n Example 1. The catalyst 1s neutralised with
5 m] of glacial acetic acid and the mixture is taken up in
300 ml of chloroform and extracted with H>O. The
extract is concentrated and distilled, affording 148.8 g
(44.3%) of more than 95% analytically pure product

(analysis by gas chromatography) w1th a bmlmg pomt
of 108° C./9 torr. |

Example 3: B Dlmethylamlnopropyl (2)-B-cyanoethyl
ether

(CH3)2NCH2(IJHOCH3CH2CN
CH;

135
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Example S: y-DlmethylammoprOpyl 'y-amlno 1sobutyl
o ether

(CH3):NCH;CH;CH,0CH,;CHCH;NH;

|
CH3

102 g of y-dimethylaminopropyl-8-cyanoethyl ether
are hydrogenated as in Example 4 in the presence of 350
ml of ethanol, 100 g of NH3 and 8 g of Raney nickel at
120° C. and 120 atmos. Distillation yields 86.4 g (82.7%)
of analytically pure product (analysis by gas chroma-
tography) with a boiling point of 95° C./8 torr.

Example 6:
B- Dlmethylammopmpyl-(2)-7-am1n0propyl ether

(CH3)2NCH;CHO(CH3)3NH>

|
CHj;

- 157.8 g of B-dimethylaminopropyl-(2)-8-cyanoethyl
ether are hydrogenated as in Example 4 in the presence
of 250 ml of isopropanol, 160 g of NH3 and 15 g of
Raney nickel at 105° C. and 110 atmos. Distillation

vields 151.7 g (94.7%) of analytically pure product

(analysis by gas chromatography) with a boiling point
of 82° C./11 torr.

Example 7: 8-Dimethylaminoethyl acetate
(CH3);NCH;CH;OCOCH3

- With gentle cooling, 168.5 g of acetic anhydride are
added dropwise to 133.6 g of 2-dimethylaminoethanol
in the course of 20 minutes, whereupon the temperature
rises from 20° C. to a maximum of 105° C. The reaction
mixture is kept for 30 minutes at 100° C. and then
cooled. Then 750 ml of CHCIl; are added and the acetic

acid formed is neutralised with 380 ml of 209 sodium

hydroxide solution at 30°-35° C. with cooling. The two
phases are separated and the organic phase is washed
with a small amount of H>O. Distillation of the residue
affords 151.7 g (77.7%) of product with a boiling point

of 114° C./225 torr.

165 g of acrylonitrile are added dropwise to 268.0 g of +

1-dimethylamino-2-propanol and 22 ml of 20% sodium
hydroxide solution in the course of 1 hour at 55°-60° C.
- and the mixture is allowed to react for 1 hour at 55° C.

A further 5 ml of 20% sodium hydroxide and 42 g of s,

‘acrylonitrile are then added dropwise. After a further
hour at 55° C. the reaction mixture is taken up in 100 ml
of toluene and the solution is washed with a small

‘amount of ‘H>O. Distillation yields 326.2 g (80.3%) of

product with a boiling point of 103/10 torr.

EXAMPLE 4: B-Dlmethylammoethyl -y- amlnopropyl
ether

(CH3)zNCH2CH20CH2CH2CH2NH2

1564 g of B-dimethylaminoethyl--cyanoethyl ether
are hydrogenated in an autoclave in the presence of 550

ml of ethanol. 150 g of gaseous ammonia and 8 g of

Raney nickel at 120° C. and a pressure of 135 atmos.

55

60

Constant pressure 1s reached after 30 minutes. After ¢s

removal of the catalyst, distillation of the solution yields
141.9 g (88.2%) of product with a boiling point of 78°
- C./10 torr. |

Example 8: B?Dimethylaminepropyl acetate
 (CH3);N(CH3)3;0COCH;

14.4 g of 3-dimethylamino-1-propanol and 14.3 g of
acetic anhydride are reacted and worked up as de-

scribed in Example 7. Yield: 14.9 g (73.1%) of analyti-
cally pure produet (analysis by gas chromatography)

with a boiling point of 53° C./12 torr.

Example 9: y-Dlmethylamlnopropyl proplonate
(CH3);N(CH2);0COC;Hs

10.8 g of 3-dimethylamino-1-propanol and 12.1 g of
promomc anhydride are reacted and worked up as de-
scribed in Example 7. Yield: 9.6 g (58.1%) of product
with a boiling point of 85° C./20 torr.

Example 10: (2)-B-Dlmethylammopropyl isobutyrate

(CH3);NCH,CHOCOCH(CH3),

|
CH;

A solution of 107 g of isobutyryl chloride in 150 ml of
CHCl3 1s added dropwise to 103 g of 1-dimethylamino-2
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-propanol in 200 ml of chloroform. The reaction is exo-

‘thermic and the mixture refluxes of its own accord.

~ After a reaction time of 45 minutes, 210 m! of 20%
NaOH are added dropwise at 25°~30° C. with coolmg
and the phases are separated. The  organic phase is
washed with 100 ml of water and concentrated. Distilla-
“tion of the residue affords 127.7 g (74.0%) of product
" with a boiling point of 72° C./18 torr. |

Example 11: 7-—D1methylamlnopropy1 laurate
- (CH;3);2N(CH2)30CO(CH2)10CH3 .

In accordance with the procedure of Example 10
72.2 g of 3-d1methylam1no-l-propanol and 153.1 g of
lauryl chloride are reacted in altogether 250 ml of
~ CHCI3. The reaction mixture is neutralised with 147 ml

of 20% NaOH. Yield: 157.2 g (82.1%) of product with
a boiling point of 110° C./0.1 torr. -

Example 12 B-Dlmethylammoethyl benzoate

In. accordance W1th the procedure of Example 10,
- 89.1 g of 2-dimethylaminoethanol and 140.5 g of ben-

zoyl chloride are reacted in altogether 300 ml of CHCl;.

~The reaction mixture is neutralised with 210 ml of 20%
NaOH. Yield: 187.7 g (97.1%) of analytically pure
product (analysis by gas chromatography) wrth a boﬂ-
mg pomt of 127° C./9 torr. o

Example 13: B-Dlmethylammoethyl
N-phenylcarbamate -

(CH3);NCH;CH;0CONH—

- With cooling, 128 g of phenyl 1sooyanate are added
- dropwxse to 96 g of dlmethylammoethanol at 60°-70° C.
in the course of 45 minutes. After a further 30 minutes at
65" C., low boiling constituents are removed at a pres-
sure of 0.02 torr and a bath temperature of 90° C. The

residue (218.4 g=97.6%) is a light yellow fluid and

- COnSists substantlaly of the above ester. Titration: 1
- equivalent=208.4 g (theory 208.2). IR speotrum 3320
~cm—1 NH, 1720 cm—! C=0; no bands between 2000

- and 2500 cm—], ‘i.e. isocyanate is no longer present.
~ Small amounts of 5-10 g can be distilled in a bulb tube
at 135° C./0.015 torr; larger amounts decompose no .

e distillation.

Example 14: 'y-Dlmethylammopmpyl
o N-cyolohexyloarbamate |

. (CH3)sN(CH3);00CNH -4

77 3 g of 3-dimethylamino-1- propanol are reacted

w:th 94 g of cyclohexyl isocyanate in accordance with

- Example13. Distillation of the reaction product yields
1534 g (92 8%) of analytloally pure product (analysis

1w . l

20
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10
by gas chromatography) with a boiling point of 105°
C./0.015 torr. IR spectrum: 3320 cm—! NH, 1700 cm—!
C=0, no bands between 2000 and 2500 cm—!.

5 . Example 15: (2)-B-Dimethylaminopropy
| - N-butylcarbamate
CH3

(CHj)zNCHzCHOOCNH(CH2)3CH3 |

| 71 8 g of ldlmethylammo 2-propanol are reacted
with 69.0 g of butyl isocyanate in accordance with
> Example 13. Distillation yields 118.5 g (84.2%) of prod-
uct with a boiling point of 72° C.70.015 torr. IR spec-
trum: 3340 cm—! NH, 1700 cm—1! CO, no bands be-
tween 2000 and 2500 cm—1,

‘Example 16: Toluylene
o 2,4-N,N'-bls-(ﬁ-dlmethylammoethyl carbamate)

2 ('CH;;)zNCHZCHZOOCNHACE NHCOOCH;CH;N(CH3),

CHy

- 71.3 g of dimethylaminoethanol and 69.6 g of toluy-
lene-2,4-diisocyanate are reacted in accordance with
Example 13 at 70° C. to give 138. 8 g of crude product.
125.1 g are recrystallised from 500 ml acetonitrile.
Yield: 96.2 g (75.8%) with a melting point of 112°-113¢

C. EXAMPLE 17: - Dlmethylamlnoethyl N-dlethyl-
| carbamate . | |

(CH 3)2NCH2CH200CN(C2H 5)2

500 ml of methylene chloride are added to 500 ml of
a solution. consisting of 99 g of phosgene and toluene

‘and then a solution of 178 g of dimethylaminoethanol

- and 300 g of triethylamine in 500 ml of methylene chlo-
45 ride is added dropwise in the course of 1 hour at 10°-20°

- C. The reaction mixture is then refluxed for 2 hours,
filtered and the filtrate is concentrated. Distillation of
the residue in a high vacuum yields 136.5 g (72.5%) of
product with a boiling point of 68°-72° C./0.01 torr.
The NMR spectrum confirms the above' structure.

- EXAMPLE 18: | |
N-(n-butyl)—N' (B-dlmethylammOpropyl) urea

(CH3)2NCHgCHzCHzNHCDNH(Cﬂz)g,CH3 -

- With stirring and coohng to 55°-60° C., 49.5 g of
freshly distilled butyl isocyanate are added dropwise to
freshly distilled 3-dimethylamino-1-propylamine under
nitrogen in the course of 15 minutes. After 1 hour at 60°

C., low boiling constltuents are removed at a pressure of
0.1 torr and a maximum bath temperature of 140° C.
Yield: 98.7 g (98%) of product of the above structure.
Titration: 1 equivalent=208.3 g (theory 201.3 g). |
© Analysis CigH23N30 (M=201.31): calculated: C

- 39.66 H 11.51 N 20.87 found: C 59.57 H 11.71 N 20.57

30

55'

65



4,352,913

11

EXAMPLE 19 N Phenyl-N’- (B dlmethylamlnoethyl)
.- S urea

(CH3);NCHCHayNH—CO—NH

88 g of dime_thylamingethyllamine_are dissolved in 500 10

] of toluene and then 119 g of phenyl isocyanate are
added dropwise in the course of 10 minutes, whereupon
the temperature rises to 97° C. The mixture is refluxed
for 4 hours. On cooling, the product crystallises and is
filtered with suction. The moist product is recrystallised
from 1000 ml of ethyl acetate. Yield: 135 g (65.1%);
m.p. 141° 142“ C. | ,

15

EXAMPLE 20 |
N-(n Butyl)-N’'-(8-cyanopropyl)-N'- ('y-dlmethylammo- 20
~ propyl)urea

(CH3)2N(CH3)3

Nc-—’-(l:HCHz' o -
CH;

- Under nitrogen, a solution of 99.1 g of butyl isocya-
nate in 100 ml of methylene chloride is added dropwise
in the course of 1 hour to a solution of 169.3 g of N-(83-
cyanc.)propyl)-dlmethylammopmpylamme in 500 ml of
methylene chloride. The mixture is then refluxed for 2
hours, concentrated, and the residue is treated at 80° C.
in a high vacuum in order to remove all low boiling
constituents. Yield: 249.2 g (90.8%) of product in the
form of an oil. Titration: 1 equwalent 261.9 g (theory
268.4 g).

Analysis Ci4H2gN4O (M 268.-41): calculated: C
62.65 H 10.52 N 20.88. found:‘C 62.5 H 10.5 N 20.6

EXAMPLE 21: N,N"-Dimethylaminopropyl urea
(CH3);N(CH_);NH-CO-NH(CH2)3N(CH3)2

A mixture of 204 g of dimethylaminopropylamine
and 60 g of urea is gradually. heated to 140° C. in the
course of 2 hours and kept at this temperature over-
night. NH3 gas evolves from the resultant clear solution.
The mixture is heated for a further 5 hours to 200" C.
and then cooled. Distillation yields 126.1 g (54.8%) of -0
‘urea of the above structure with a boiling point. of
183°-185° C./0.1 torr. |
 Analysis Cy1H2¢N4O (M =230. 36) calculated: C
57.36 H 11.38 N 24.32. found: C 57.2 H 11.3 N 24.2

EXAMPLE 22:
Hexamethylene-N,N-bis-(y-dimethylaminopropyl) urea

(CH3),N(CH3);NHCONH(CH2)sNH-
CONH(CH2)3N(CH3)2 |

204 3 g of dimethylaminopropylamine are added
dropwise to a solution of 168.2 g of hexamethylene
diisocyanate in 100 ml of methylene chloride and the
mixture is refluxed overnight, in the process of which
crystals precipitate. The crystals are filtered with suc- ¢s
tion at room temperature, washed with CH>Cl> and
dried. Recrystallisation from 'a mixture of 1000 ml of
acetone and 800 ml of ethanol yields 221.0 g (59.3%) of

35

45

35

60
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product with a melting point of 159° C. Tritration: 2
equivalents =376.7 g (theory 372.6 g).

EXAMPLE 23: B-Dimethy-laminoethylciarbamate
[(CH3);NCH;CH,0}-2CO -

Usmg a 80 cm packed column with controlled head,
ethanol is slowly distilled off from a mixture consisting
of 118 g of diethyl carbonate, 178 g of 2-dimethylamino-
ethanol and 0.66 g of KOH. Distillation of the resultant
crude product (153 g) yields 82.4 g of a mixture with a
boiling point of 88°-120° C. at 14 torr. Distillation of 77
g of this mixture over a spinning band column yields
41.7 g of product with a boiling point of 111° C./14 torr.
Titration: 1 equivalent=101.6 g (theory 102.1 g). The
NMR spectrum confirms the above structure.

"EXAMPLE 24:
B-Dimethylaminoethyl-y-dimethylaminopropyl ether

(CH3);NCH,CH,0CH,CH,CH;N(CH3);

With cooling, 250 g of formic acid are added drop-
wise to 158 g of 8-dimethylaminoethyl-y-aminopropyi
ether (prepared in accordance with Example 4). Then
187 ml of a 38% aqueous formaldehyde solution are
added dropwise at 55°-65° C. in the course of 1 hour,
with evolution of COj. The temperature is then gradu-
ally raised to 116° C,, stirring is continued for a further
17 hours, then 224 g of conc. HCl are added, and the
reaction mixture is concentrated by rotary evaporation
After addition of a solution of 125 g of NaOH in 400 ml
of H20 the amine precipitates in the form of an oil. The
oil is separated and the aqueous phase is extracted with
four 50 ml portions of toluene. Distillation of the ex-
tracts and the amine vyields 101.4 g (54.2%) of pure
amine with a boiling point of 110° C./13 millibar. The
first runnings contain further amounts of amine. The IR
spectrum of the pure amine shows no NH bands above
3000 cm—1. |

EXAMPLE 25:
B-Dimethylaminopropyl- (2)-y-d1methylammopmpyl
ether |

(CH3);NCH2,CHOCH;CH;CH2N(CH3)2

|
CH3

| The following batch 1s reacted and worked up as in

~ Example 24: 49.7 g of B-dimethylaminopropyl-(2)-y-

aminopropy! ether, 71 g of formic acid, 54 ml of 38%
formaldehyde, 64 g of conc. HCI and a solution of 75 g
of NaOH in 300 ml of H>O. The amine is extracted with
toluene and distillation of the extracts affords 41.4 g of
analytically pure amine (analysis by gas chromatogra-

‘phy) with a boiling point of 110“/20 millibar.

EXAMPLE 26: Banzyl-'y-dlmethylammopmpyl ether

CH20CH;CH2CH2N(CH3):

The following batch is reacted and worked up as in
Example 24: 77 g of benzyl-y-aminopropyl ether, 107 g
of formic acid, 80 ml of 38% formaldehyde, 48 g of

conc. HCI, and a solution of 35 ml of NaOH in 350 ml

of HyO. After extraction of the amine, distillation of the
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extracts yields 55.6 g (61.8%) of pure amine with a .

boiling point of 134° C./20 millibar. The IR spectrum
shows no NH bands above 3000 cm—1. |

EXAMPLE 27: Cyclohexyl-y- dlmethylalnm{)pmpyl
| ether '

OCH,CH,CH,N(CH3)2

The following batch is reacted and worked up as in
Example 24: 180 g of cyclohexyl-y-aminopropyl ether,
2350 g of formic acid, 190 ml of 38% of formaldehyde,
113 g of conc. HC], and a solution of 66 g of NaOH in
200 ml of H70. Distillation yields 121.5 g (60.2%) of

analytically pure amine (analysis by gas chromatogra--

phy) with a melting point of 115°/18 millibar.

EXAMPLE 28: Dodecyl-y-dimethylaminopropyl ether
CH3(CH3)1;0CHCHyCH o N(CH3);

The following batch is reacted and worked up as in
Example 24: 191 g of dodecyl-y-aminopropyl ether, 180
g of formic acid, 38% formaldehyde, 81 g of conc. HCI,
and a solution of 98 g of NaOH in 500 ml of H;0. The
amine is extracted with a mixture of butanol/hexane.

Distillation yields 99.6 g (48.4%) of analytically pure 30

amine (analysis by gas chromatography) w1th a boiling
point of 130° C./0.06 millibar.

EXAMPLE 29: Undecyl- (2)-y-d1methylammopmpyl
ether

CH3(CH3)sCHOCHCHyCHyN(CH3);

I
CH3

The following batch is reacted and worked up as in
Example 24: 70.3 g of undecyl-y-aminopropyl ether, 70
g of formic acid, 53 ml of 38% formaldehyde, 32 g of
conc. HC], and a solution of 23 g of NaOH in 350 ml of

10
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H>0. The amine is extracted with three 100 ml portions 45

of butanol. Distillation yields 37.8 g (47.9%) of amine
with a boiling point of 110° C./0.06 millibar.

EXAMPLE 30:
1,4-Cyclohexyl-di-("y-dimethylaminopropyl) ether

(CH3)2NCH>CH2CH20

The following batch is reacted and worked up as in
Example 24: 66.1 g of 1,4-cyclohexyl-di-(y-aminopro-
pyl) ether which contains a small amount of 4-hydrox-
ycyclohexyl-y-aminopropy! ether owing to incomplete
cyancethylation and hydrogenation, 132 g of formic
acid, 100 ml of 389 formaldehyde, 60 g of conc. HC],
and a solution of 38 g of _.NaOH in 250 ml of H,Q. Con-~
centration of the reaction mixture yields 77 g of crude
amine. Distillation over a packed column yields an.ana-
Iytically pure diamine (analysis by gas' chromatogra-
phy) with a boiling point of 89° C./0.005 millibar.

OCH>CHCHa2N(CH3)o

30
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EXAMPLE 31: D1-(y~d1methylam1n0pmpyl)
terephthalate

{CH3)2NCHCH;CH00C —O— COOCH2CH>;CHoN(CH3)2

A solution of 61 g of terephthalyl chloride in 200 ml
of CHCIl3 is added dropwise at 45°-50° C. to a solution
of 81.9 g of 3-dimethylamino-1-propanol in 450 ml of
chloroform, whercupon crystals precipitate. Afrer a
further reaction time of 15 minutes, 132 g of a 20%
NaOH soluttion are added dropwise at 25° C., where-
upon the crystals dissolve. The organic phase is sepa-
rated and concentrated. Distillation of the residue yields

65.4 g of pure amine (65.5%) with a boiling point of
157° C./70.04 millibar.

EXAMPLE 32: Di-(8-dimethylaminoethyl) adipate
(CH;3)2NCH,;CH>00C-(CH3)sCOOCH>CH;N(CH3);

A solution of 91.5 g of adipyl dichloride in 400 ml of
CHCI3 is added dropwise to 89 g of dimethyl aminoe-
thanol in 400 ml of CHCI3 at 45°-50° C. Then 220 m! of
a 20% NaOH solution is added dropwise at 25° C. and
the organic phase is separated. The aqueous phase is
extracted with three 100 mi portions of CHCl3. Concen-
tration of the extracts yields 141 g of crude product.
Distillation yields 76.3 g (53%) of pure product with a
boiling point of 160° C./0.03 millibar.

EXAMPLE 33: Di-(8-dimethylaminopropyl)
dodecanediate

CHj CHj

! l
(CH;3)2NCH,;CHOOC—(CH3)10—CCOOCHCH,N(CH3);

A solution of dodecanediyl chloride in 350 ml of
CHCI; is added dropwise at 45°-50° C. to 51.6 g of
3-dimethylamino-2-propanol in 250 ml of CHCl3. Then
110 ml of 20% NaOH are added dropwise at 25° C. The
organic phase is separated and the aqueous phase is
extracted with two 100 ml portions of CHCl3. All the
organic phases are concentrated (97.4 g). Distillation of
92 g affords 50.6 g (53.5%) of analytically pure amine
(analysis by gas chromatography) with a boiling point
of 163°/0.03 millibar.

(B) USE EXAMPLE

The dimethylamino derivatives listed ili Table I are
mixed with a liquid epoxy resin based on bisphenol A
and epichlorohydrin (epoxide content 5.4 val/kg; vis-

~ cosity according to DIN 53 015 at 25° C.: 10,500 mPaS).

63

The content of dimethylamino derivatives is indicated
in parts by weight per 100 parts by weight of epoxy
resin. |

The adhesive strength is determined by measuring

- the shear strength of ground degreased Anticorrodal

100-B samples with 12 mm overlap (shear tension test
according to DIN 53 282). Curing time: 3 hours at 100°
C. -' |

- The gel time is determined at 120° C. using sample
amounts of 1 g on a thermostatically controlled heating
plate.
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D in the table denotes the (CH3);N~=group.

USE EXAMPLE II

1S 16
TABLE 1
Gel time Shear strength
Dimethylamino derivative Amount min. sec. (N/mm?)
D{(CH3);O(CH3;)3NH> 14.3 2 40 12.9
D(CH5),O(CH>)>,CN 16 2 55 21.0
D(CH3)3;0CHyCH(CH1)CN 19.2 4 30 15.8
D(CH3);0CH2CH(CH3)CH,;NH; 17.0 2 45 18.7
D(H;CC(CH3)2CHO(CH3);CN 15.5 > 210 min. i2.4
DCH,CH(CH3)O(CH;),CN 176 10 0O 16.1
DCH;CH(CH3)O(CH3)3NH> 15.7 4 40 18.3
21.6 8 50 19.2
D(CH3)3~0— CHz—@
20.8 7 25 18.5
D(CH2)3—0—®
D(CHQ)},“O_?H(CHz)gCH} 29.3 33 I5 14.2
CH;
CHj3
D(CH3))-0O—(CH7)3—D 9.8 5 55 16.3
. 6t 7 — 14.4
D(CH2)3—0—®* O—=(CH3)3—D
D(CH>),0COCH3 148 15 50 17.9
D(CH3)3;0COCH; 14.2 8 50 20.9
' D(CH3)30COCH; 10.7 10 40 19.0
D(CH3)30COC,H:s 156 10 10 21.2
D(CH3)30COC;H; 11.7 g 50 18.8
D(CH3)30C0OnR-Cy1H>3 32.2 19 0 23.0
DCH,;CH(CH3)OCOCH(CH3); 19.5 46 0 19.9
D{(CH3);OCOCgH5 16.4 15 0 23.2
19.0 6 25 18.8
D(CH2)3OC(Z—@— COO(CH,);D
DCH;—(IJHOCC—(CHQ)10—-C00-(|3HCH2—-D 225 18 05 19.8
CH; CH;
D(CH3),00C(CH3)4— COQO(CH>3);D 16.3 10 30 22.0
D(CH3); NHCONHCgH5 23.4 2 55 15.5
CONH~n-CsHg 30.2 12 0 16.2
/
D(CH;)3N
CH,;CH(CH3)CN
[D(CH3)3:NH],CO 13.0 2 15 12.6
[D(CH3>)sNHCONH]2(CH3)s 15.8 2 40 14.5
D(CH,);0CON(C;Hs); 138 25 20 18.0
D(CH3);OCONHCgH5 17.6 8 50 19.5
D(CH7);0CONHCgH 25.7 7 30 19.0
DCH;CH(CH3;)OCONHC4Hg 22.8 19 0 23.1
2,4-ToluylenfNHCOO(CH>3)3D]» 14.9 7 20 14.7
{D(CH;);,0},CO 11.5 § 20 16.7
12.5 )| 35 16.4
D(CH;3)3NH; 10 1 50 15.0
(comparison) 5 3 25 12.6

65 derivative is indicated in parts by weight per 100 parts
by weight of epoxy resin. The test conditions for deter-
mining the adhesive strength and the gel time are the
same as those indicated in Use Example 1.

The dimethylamino derivatives listed in Table II are
mixed with a liquid epoxy-phenol-novolak resin (epox-
ide content 5.68 val/kg). The content of dimethylamino
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TABLE Il |
- ~ Gel time  Shear strength
Dimethylamino derivative =~ _ __Amount min. sec.  (N/mm?)

D~-(CH3)3=NH; (comparison) | 10,5 -
- 22.7 3
D“(CH2)3—0*-CH2—®
D“(CH2)3--0?-C|)H—CH2-D S O )
L -
| (I?‘J | ﬁ: | | | 20.0 3
D-(CH3) 3"-0“(3—@— C—0O—(CH3)3;—D
ﬁ) | 237 11
[D—CHz“(IZ‘H"“O—Ch(CHz)m““
CHj

33 10.7
20 12.1
435 9.0
20 | 15..8.'
25 - 133

USE EXAMPLE III

The dlmethylamlno derivatives listed in Table III are 55

mixed with a liquid diglycidyl tetrahydrophthalate of
technical quality (epoxide content 6.1 val/kg; viscosity
600 mPas/25° C.). The content of dimethylamino deriv-
ative is indicated in parts by weight per 100 parts by
weight of epoxy resin.

The test conditions for determining the adhesive

strength and the gel time are as 1ndlcated In Use Exam-
ple 1.

TABLE III

30

- USE EXAMPLE IV

The dimethylamino derivatives listed in Table IV are
mixed with a liquid hydantoin glycidyl ether of techni-

cal quality (epoxide content 7.2 val/kg; viscosity 1250
mPas/25° C.).

The content of dimethylamino derivative is indicated

in parts by weight per 100 parts by weight of epoxy
resin.

The test conditions for. determining the adhesive
strength and the gel time are as indicated in Use Exam-

mwmmm-m—-uumm
| Gel time Shear strength

| Dimethylamino derivatives S Amcunt min.  sec. (N/mm?)
_m_m-'__—m
D+-(CH3)3=—NH?3 (comparison) - 11.3 3 — 13.2

ﬁ' | 14.7 4= 15.0
D—(CH)3—~HN—C~—~NH(CH>);—D '
CHj
CHa 254 17 20

|
[D—Cﬂz—CH-—O-ﬁt'(Cﬂz)m—

12.4

ple I. . |
'  TABLEIV
| | | A _Gel time  Shear étrength
Dimethylamino derivative | Amount min. sec. (N/mm?)
D—(CH3)3=—NHj (comparison) 133 1 9 11.3
D—(CH3)—0O—(CH7);CN | 21.3 2 25 - 10.3
- | —_ | 288 9 20 89
D—(CH2)3“0“"CH2—® | | | |
D"(CH;);J,"'O_(I.TH"—CHZ'“D 14.1 4 45 9.9
CHj3
19.7 22 o 12.2

0
|

D—(CH3»);0O==-C~—~CHj
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TABLE IV-continued
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Shear strength

Gel time
Dimethylamino derivative Amount min. sec. (N/mm?)
- li.'i"r Il-[ 34.3 10 — 12,2
D—-(CHﬂ;—O-C-N—@ |
a|:|) | ﬁ o 253 7 45 14.8
D—-(CH;)_:,—O—C—@—C—O—(CH2)3_D
(|:H3 1|CI) - 30.0 36 40 14.9
[D—CH2—CH—O0—C3r(CH2)10—
CH,—CH—Z or CH-—_CHz—Z,
Il{s II{S. |
20 o

What is claimed is:

1. A curable mixture containing (a) a polyepoxide
compound which contains on average more than one
epoxy group in the molecule and (b} a curing agent
which is a dimethylamino derivative of the formula I

H;C
3 \ .
N=—X—R

/
H1C

(I)

wherein |
X i1s 1,3-propylene or ethylene or alkyl-substituted
ethylene, and
R is the radical of the formulae

1 i
(CH3);N—X~—0CO (1I), R!CO (11D,
iy 0
(CH3)3N—X—0QCYCO (IV), RZR3NCO (V),
N i
(CH3))N-—X—0OCNH—Y~—HNCO (V1),

OR4 (VID) or OR!NOXN(CH3)(XI),
wherein R! is alkyl, cycloalkyl, or aryl or aralkyl
which is unsubstituted or substituted by halogen
or C1-C4 alkyl, Y is a direct bond, alkylene,
alkenylene, cycloalkylene or arylene, R? is a
hydrogen atom or has the meaning of R3, and R3
is alkyl, cycloalkyl, or aryl or aralkyl which is
unsubstituted or substituted by Ci1-Caalkyl or
halogen, R4 is alkyl, alkenyl, cycloalkyl, cy-
cloalkylalkylene, or aryl or aralkyl which 1s un-
substituted or substituted by Cj-C4 alkyl or halo-
gen, or is

wherein R’ is a hydrogen atom or methyl and Z is
CN, CH;NH; or CH2N(CH3)3, and R1l s alkyl-
ene, cycloalkylene or arylene, and X is addition-

ally neopentylene if R is the radical OR4, or
X is ethylene, 1,3-propylene or 1,3-propylene which
is substituted in the 1- or 2-position by methyl, and
R is the radical of the formulae

25

O O
| |

30 NROCOR7 (VIID), RERPNCNR!0 (IX) or

O
|

0
| |
(CH3);N==X=—NHC—NH—(Y—NHCNH), (X),

35 : : . :
“wherein each or X and Y independently is as de-

fined above, n is 0 or 1, R%is a hydrogen atom,
alkyl, cycloalkyl, B-cyanoethyl or 8-cyanoethyl
which is substituted in the 1- or -2 position by
methyl, R7 is alkyl, alkenyl, cyclalkyl, aryl, aral-

0 kyl, alkaryl or alkaralkyl, each of R8 and R10is a
“hydrogen atom and R is alkyl, cycloalkyl, aryl,
aralkyl, alkaryl, alkaralkyl, 3-(dimethylamino)
propyl, or each of R8 and R independently is
45 C1-C4 alkyl or phenyl and R!0 is a hydrogen.

atom or R8is a hydrogen atom, R%is alkyl, cyclo-
- alkyl, aryl, aralkyl, alkaryl or aralkaryl, and R10
is B-cyanoethyl or 8-cyanoethyl which is substi-

‘tuted in the 1- or 2-position by methyl. |
2. A process for the production of a cured mixture
consisting of a polyepoxide compound containing on
average more than one epoxy group in the molecule and
a curing agent, which process comprises heating the
polyepoxide compound in the presence of a dimethyl-
amino derivative of the formula I according to claim 1.
3. A process according to claim 2, wherein the mix-
ture is heated at the most to below the decomposition
temperature of the polyepoxide compound, preferably

to a temperature not exceeding 150° C.
| * % & x %
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